Introduction
Studies with BCI controlled applications have become numerous, yet those with targeted end-users, i.e. is patients with severe motor impairment (locked-in) are still sparse. Thus, BCI research is facing a translational gap as profound knowledge about how to transfer BCI technology from the laboratory to the field does not exist. There is also a reliability gap such that the pre-requisites for longterm stability of the brain signal of interest are sparse. To bridge these gaps, the user-centred design has been adapted and applied to evaluate BCI-controlled applications with end-users in the field [1] . The user-centered design was standardized in the ISO 9241-210 and adopts the concept of usability which is the "extent to which a … product … can be used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of use [2] . Its principles and steps of the developmental process are listed in Table 1 .
For evaluating BCI-controlled applications according to these principles, metrics were defined and applied to BCIcontrolled applications tested by end-users.
Methods
Operalisation of usability in the BCI context: Metrics assessed at the end of the evaluation period Table 1 : Principles of the user-centred design and iterative steps needed for implementation
The Principles  understand the user, the task and environmental requirements  encourage early and active involvement of users  be driven and refined by user-centered evaluation  include iteration of design solutions  address the whole user experience  encourage multi-disciplinary design The Steps  understand and specify the context of use; 2, specify the user requirements  specify the user requirements  produce design solutions to meet user requirements; and  evaluate the designs against requirements Four applications were brought to end-users (N=17) diagnosed with diseases affecting the motor system including locked-in patients. Table 2 summarizes the applications. End-users were involved in 4 to 8 sessions in their home environment. In the Brain Painting applied independently at home 140 sessions were conducted [4] . Table 3 summarizes the results for effectiveness, efficiency, and satisfaction for the three prototypes. In the open interview the users stated several caveats of the BCI that prevent independent home use. These were (1) time consuming set-up of hardware and software, (2) need for washing hair after use due to gel for electrode cap, (3) uncomfortable cap, (4) restricted mobility when using the BCI, (5) eye-catching look of the cap, and (6) low speed. In contrast, reliability and learnability of the BCI was rated high.
Results

Discussion
Effectiveness was high for P300 and low for SMR controlled applicatons. Efficiency as measured with ITR and the NASA was moderate. Satisfaction was overall moderate but high for independent home use. Use in daily life seems possible even with moderate effectiveness. It is important to note that satisfaction can be high even when performance is moderate provided that the BCI application is not aiming at basic needs for interaction, i.e. communication.
To conclude, the user-centred approach has been successfully implemented in evaluation of BCI-controlled application. It can be used in an iterative manner to provide information about steps that need to be taken to bring BCIs to end-users home and enable independent home use, i.e. to bridge the translational gap. To bridge the reliability gap long-term studies need to be conducted with end-user in their home environment.
